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1 CGGCAGCAAAGGAACGTGCGAACGCGTGACGCCGCCCGACTGGCTCGCGCTCTCCCGTGC 
6 1 CCCGGCGTCCTCCGCCCGCTCATGGCCCGGGCCGCCGCGGACGAGCGGCG CTGA GGCGGG 
121 CCGCGTGGAGACGTGAGGCGGCCGCCGTGGCCCTCAC AGTCGGCGTTTCGCCGCCTGCCC 
181 GCGGTGCCCGCGC ACGCCTGCCGCCATCGCCTTCGCGCCTGGCTGGCGGGGGCGCTGTCC 
241 TCCC AGGCCGTCCGCGCCGCTCCCTGGAGCTCGGCGGAGCGCGGC AGCCAGGGCCGGCGG 
301 AGGCGCGAGGAGCCGGGCGCCACGGCCGCCGCCGCCGCCGCCGCCGCGGGGGCC ATG ACC 
361 GTGGAGCAGAACGTGCTGCAGCAGAGCGCGGCGCAGAAGCACCAGCAGACGTTTTTGAAT 
421 C AAC TG AGAGAAATTACGGGGATTAATG AC AC C C AG ATAC TAC AGC AAG C CTTG AAGG AT 
481 AGTAATGGAAACTTGGAATTAGCAGTGGCTTTCCTTACTGCGAAGAATGCTAAGACCCCT 
541 CAGCAGGAGGAGACAACTTACTACCAAACAGCACTTCCTGGCAATGATAGATACATCAGT 
601 GTGGGAAGCCAAGCAGATACAAATGTGATTGATCTCACTGGAGATGATAAAGATGATCTT 
661 CAGAGAACAATTGCCTTGAGTTTGGCCGAATCAAACAGGGCATTCAGGGAGACTGGAATA 
721 ACTGATGAGGAACAAGCCATTAGCAGAGTTCTTGAAGCCAGTATAGCAGAGAATAAAGCA 
781 TGTTTGAAGAGGACACCTACAGAAGTTTGGAGGGATTCTCGAAACCCTTATGATAGAAAA 
841 AGACAGGACAAAGCTCCCGTTGGGCTAAAGAATGTTGGCAATACTTGTTGGTTTAGTGCT 
901 GTTATTCAGTC ATTATTTAATCTTTTGGAATTTAGAAGATTAGTTCTGAATTAC AAGCCT 
961 CCATCAAATGCTCAAGATTTACCCCGAAACCAAAAGGAACATCGGAATTTGCCTTTTATG 
1021 CGTGAGCTGAGGTATCTATTTGCACTTCTTGTTGGTACCAAAAGGAAGTATGTTGATCCA 
1081 TC AAGAGCAGTTGAAATTCTTAAGGATGCTTTCAAATCAAATGACTCAC AGCAGC AAGAT 
1141 GTGAGTGAGTTTAC AC ACAAATTATTAGATTGGTTAGAAGATGCCTTCC AAATGAAAGCT 
1201 GAAGAGGAGACGGATGAAGAGAAGCCAAAGAACCCCATGGTAGAGTTGTTCTATGGCAGA 
1261 TTCCTGGCTGTGGGAGTACTTGAAGGTAAAAAATTTGAAAACACTGAAATGTTTGGTC AG 
1321 TACCCACTTCAGGTCAATGGGTTCAAAGATCTGCATGAGTGCCTAGAAGCTGCAATGATT 
1381 GAAGGAGAAATTGAGTCTTTACATTCAGAGAATTCAGGAAAATCAGGCCAAGAGCATTGG 
1441 TTTACTGGATTACCACCTGTGTTAACATTTGANTTGTCAAGATTTGAATTTAATC AGGCA 
1501 TTGGGAAGACCAGAAAAAATTC AC AAC AAATTAGAATTTCCCCAAGTTTTATATTTGGAC 
1561 AGATACATGC AC AGAAAC AGAGAAATAAC AAGAATTAAGAGGGAAGAGATCAAGAGACTG 
1621 AAAGATTACCTC ACGGTATTAC AAC AAAGGCTAGAAAGATATTTAAGCTATGGTTCCGGT 
1681 CCC AAACGATTCCCCTTGGTAGATGTTCTTCAGTATGCATTGGAATTTGCCTCAAGTAAA 
1741 CCTGTTTGCACTTCTCCTGTTGACGATATTGACGCTAGTTCCCCACCTAGTGGTTCCATA 
1801 CCATCACAGACATTACCAAGCACAACAGAACAACAGGGAGCCCTATCTTCAGAACTGCCA 
1861 AGCACATCACCTTCATCAGTTGCTGCCATTTCATCGAGATCAGTAATACACAAACCATTT 
1921 ACTCAGTCCCGGATACCTCCAGATTTGCCCATGCATCCGGCACC AAGGCACATAACGGAG 
1981 GAAGAACTTTCTGTGCTGGAAAGTTGTTTAC ATCGCTGGAGGACAGAAATAGAAAATGAC 
2 041 ACC AG AGATTTGC AGGAAAGC ATATCC AGAATCC ATCGAAC AATTGAATTAATGTACTCT 
2101 GACAAATCTATGATACAAGTTCCTTATCGATTACATGCCGTTTTAGTTCACGAAGGCCAA 
2161 GCTAATGCTGGGCACTACTGGGCATATATTTTTGATCATCGTGAAAGCAGATGGATGAAG 
2221 TACAATGATATTGCTGTGACAAAATCATCATGGGAAGAGCTAGTGAGGGACTCTTTTGGT 
2281 GGTTATAGAAATGCC AGTGCATACTGTTTAATGTAC ATAAATGATAAGGCAC AGTTCCTA 
2341 ATACAAGAGGAGTTTAATAAAGAAACTGGGCAGCCCCTTGTTGGTATAGAAACATTACCA 
2401 CCGGATTTGAGAGATTTTGTTGAGGAAGACAACCAACGATTTGAAAAAGAACTAGAAGAA 
2461 TGGGATGCACAACTTGCCCAGAAAGCTTTGCAGGAAAAGCTTTTAGCGTCTCAGAAATTG 
2521 AGAGAGTCAGAGACTTCTGTGACAACAGCACAAGC AGCAGGAGACCCAGAATATCTAGAG 
2581 C AGCC ATCAAGAAGTGATTTCTCAAAGCACTTGTyVAGAAGAAACTATTC AAATAATTACC 
2641 AAGGC ATC AC ATGAGCATGAAGATAAAAGTCCTGAAACAGTTTTGC AGTCGGC AATTAAG 
2701 TTGGAATATGCAAGGTTGGTTAAGTTGGCCCAAGAAGACACCCCACC AGAAACCGATTAT 
27 61 CGTTTACATCATGTAGTGGTCTACTTTATCCAGAACCAGGCACCAAAGAAAATTATTGAG 
2821 AAAAC ATTACTAGAACAATTTGGAGATAGAAATTTGAGTTTTGATGAAAGGTGTC AC AAC 
2881 ATAATGAAAGTTGCTCAAGCCAAACTGGAAATGATAAAACCTGAAGAAGTAAACTTGGAG 
2941 GAATATGAGGAGTGGCATCAGGATTATAGGAAATTCAGGGAAACAACTATGTATCTCATA 
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3 001 ATTGGGCTAGAAAATTTTCAAAGAGAAAGTTATATAGATTCCTTGCTGTTCCTCATCTGT 
3 061 GCTTATCAGAATAACAAAGAACTCTTGTCTAAAGGCTTATACAGAGGACATGATGAAGAA 
3121 TTGATATCACATTATAGAAGAGAATGTTTGCTAAAATTAAATGAGCAAGCCGCAGAACTC 
3181 TTCGAATCTGGAGAGGATCGAGAAGTAAAC AATGGTTTGATTATCATGAATGAGTTTATT 
3241 GTCCCATTTTTGCCATTATTACTGGTGGATGAAATGGAAGAAAAGGATATACTAGCTGTA 
3 3 01 GAAGATATGAGAAATCGATGGTGTTCCTACCTTGGTCAAGAAATGGAACCACACCTCCAA 
3 3 61 GAAAAGCTGACAGATTTTTTGCCAAAACTGCTTGATTGTTCTATGGAGATTAAAAGTTTC 
3421 C ATGAGCC ACCGAAGTTACCTTC ATAT-TCCACGCATGAACTCTGTGAGCGATTTGCCCGA 
3481 ATCATGTTGTCCCTC AGTCGAACTCCTGCTGATGGAAGATAAACTGC ACACTTTCCCTGA 
3 541 ACACACTGTATAAACTCTTTTTAGTTCTTAACCCTTGCCTTCCTGTC AC AGGGTTTGCTT 
3 601 GTTGCTGCTATAGTTTTTAACTTTTTTTTATTTTAATAACTGCAAAAGACAAAATGACTA 
3 661 TACAGACTTTAGTCAGACTGCAGACAATAAAGCTGAAAATCGCATGGCGCTCAGACATTT 
3721 TAACCGGAACTGATGTATAATCACAAATCTAATTGATTTTATTATGGCAAAACTATGCTT 
3781 TTGCCACCTTCCTGTTGCAGTATTACTTTGCTTTTATCTTTTCTTTCTCAACAGCTTTCC 
3 841 ATTCAGTCTGGATCCTTCCATGACTACAGCCATTTAAGTGTTCAGCACTGTGTACGATAC 
3 9 01 ATAATATTTGGTAGCTTGTAAATGAAATAAAGAATAAAGTTTTATTTATGGCTAC 



1 MTVEQNVLQQSAAQKHQQTFLNQLREITGINDTQILQQALKDSNGNLELAVAFLTAKN^ 
6 1 TPQQEETTYYQTALPGNDRYISVGSQADTNVIDLTGDDKDDLQRTIALSLAESNRAFRET 
121 G I TDEEQAI S RVL. E AS I AENKAC LKRT PTE VWRDS RNP YDRKRQDKAPVGLKNVGNTC WF 
181 SAVIQSLFNLLEFRRLVLNYKPPSNAQDLPRNQKEHRNLPFMRELRYLFALLVGTKRKYV 
241 DPSRAVEILKDAFKSNDSQQQDVSEFTHKLLDWLEDAFQMKAEEETDEEKPKNPMVELFY 
3 01 GRFLAVGVLEGKKFENTEMFGQYPLQVNGFKDLHECLEAAMIEGEIESLHSENSGKSGQE 
3 61 HWFTGLPPVLTFXLSRFEFNQALGRPEKIHNKLEFPQVLYLDRYMHRNREITRIKREEIK 
421 RLKDYLTVLQQRLERYLSYGSGPKRFPLVDVLQYALEFASSKPVCTSPVDDIDASSPPSG 
481 SIPSQTLPSTTEQQGALSSELPSTSPSSVAAISSRSVIHKPFTQSRIPPDLPMHPAPRHI 
541 TEEELSVLESCLHRWRTEIENDTRDLQESISRIHRTIELMYSDKSMIQVPYRLHAVLVHE 
601 GQANAGH YWAY I F DHRE S RWMK YND I AVTKS S WE ELVRDS FGG YRNAS A YC LMY INDKAQ 
661 FLIQEEFNKETGQPLVGIETLPPDLRDFVEEDNQRFEKELEEWDAQLAQKALQEKLLASQ 
721 KLRESETSVTTAQAAGDPEYLEQPSRSDFSKHLKEETIQIITKASHEHEDKSPETVLQSA 
781 IKLEYARLVKLAQEDTPPETDYRLHHVWYFIQNQAPKKIIEKTLLEQFGDRNLSFDERC 
841 HNIMKVAQAKLEMIKPEEVNLEEYEEWHQDYRKFRETTMYLIIGLENFQRESYIDSLLFL 
9 01 ICAYQISTNKELLSKGLYRGHDEELISHYRRECLLKLNEQAAELFESGEDREVNNGLIIMNE 
961 FIVPFLPLLLVDEMEEKDILAVEDMRNRWCSYLGQEMEPHLQEKLTDFLPKLLDCSMEIK 
1021 SFHEPPKLPSYSTHELCERFARIMLSLSRTPADGR 
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CGGCAGCAAAGGAACGTGCGAACGCGTGACGCCGCCCGACTGGCTCGCGCTCTCCCGTGC 
CCCGGCGTCCTCCGCCCGCTCATGGCCCGGGCCGCCGCGGACGAGCGGCGCTGAGGCGGG 
CCGCGTGGAGACGTGAGGCGGCCGCCGTGGCCCTCACAGTCGGCGTTTCGCCGCCTGCCC 
GCGGTGCCCGCGCACGCCTGCCGCCATCGCCTTCGCGCCTGGCTGGCGGGGGCGCTGTCC 
TCCCAGGCCGTCCGCGCCGCTCCCTGGAGCTCGGCGGAGCGCGGCAGCCAGGGCCGGCGG 
AGGCGCGAGGAGCCGGGCGCCACCGCCGCCGCCGCCGCCGCCGCCGCGGGGGCCATGACC 
GTGGAGCAGAACGTGCTGCAGCAGAGCGCGGCGCAGAAGCACCAGCAGACGTTTTTGAAT 
CAACTGAGAGAAATTACGGGGATTAATGACACCCAGATACTACAGCAAGCCTTGAAGGAT 
AGTAATGGAAACTTGGAATTAGCAGTGGCTTTCCTTACTGCGAAdAATGCTAAGACCCCT 
CAGCAGGAGGAGACAACTTACTACCAAACAGCACTTCCTGGCAATGATAGATACATCAGT 
GTGGGAAGCCAAGCAGATACAAATGTGATTGATCTCACTGGAGATGATAAAGATGATCTT 
CAGAGAACAATTGCCTTGAGTTTGGCCGAATCAAACAGGGCATTCAGGGAGACTGGAATA 
ACTGATGAGGAACAAGCCATTAGCAGAGTTCTTGAAGCCAGTATAGCAGAGAATAAAGCA 
TGTTTGAAGAGGACACCTACAGAAGTTTGGAGGGATTCTCGAAACCCTTATGATAGAAAA 
AGACAGGACAAAGCTCCCGTTGGGCTAAAGAATGTTGGCAATACTTGTTGGTTTAGTGCT 
GTTATTCAGTCATTATTTAATCTTTTGGAATTTAGAAGATTAGTTCTGAATTACAAGCCT 
CCATCAAATGCTCAAGATTTACCCCGAAACCAAAAGGAACATCGGAATTTGCCTTTTATG 
CGTGAGCTGAGGTATCTATTTGCACTTCTTGTTGGTACCAAAAGGAAGTATGTTGATCCA 
TCAAGAGCAGTTGAAATTCTTAAGGATGCTTTCAAATCAAATGACTCACAGCAGCAAGAT 
GTGAGTGAGTTTACACACAAATTATTAGATTGGTTAGAAGATGCCTTCCAAATGAAAGCT 
GAAGAGGAGACGGATGAAGAGAAGCCAAAGAACCCCATGGTAGAGTTGTTCTATGGCAGA 
TTCCTGGCTGTGGGAGTACTTGAAGGTAAAAAATTTGAAAACACTGAAATGTTTGGTCAG 
TACCCACTTCAGGTCAATGGGTTCAAAGATCTGCATGAGTGCCTAGAAGCTGCAATGATT 
GAAGGAGAAATTGAGTCTTTACATTCAGAGAATTCAGGAAAATCAGGCCAAGAGCATTGG 
TTTAC TGG ATTAC C ACCTGTGTTAAC ATTTG ANTTGTC AAGATTTG AATTTAATC AGGC A 
TTGGGAAGACCAGAAAAAATTCACAACAAATTAGAATTTCCCCAAGTTTTATATTTGGAC 
AGATACATGCACAGAAACAGAGAAATAACAAGAATTAAGAGGGAAGAGATCAAGAGACTG 
AAAGATTACCTCACGGTATTACAACAAAGGCTAGAAAGATATTTAAGCTATGGTTCCGGT 
CCCAAACGATTCCCCTTGGTAGATGTTCTTCAGTATGCATTGGAATTTGCCTCAAGTAAA 
CCTGTTTGCACTTCTCCTGTTGACGATATTGACGCTAGTTCCCCACCTAGTGGTTCCATA 
CCATCACAGACATTACCAAGCACAACAGAACAACAGGGAGCCCTATCTTCAGAACTGCCA 
AGCACATCACCTTCATCAGTTGCTGCCATTTCATCGAGATCAGTAATACACAAACCATTT 
ACTCAGTCCCGGATACCTCCAGATTTGCCCATGCATCCGGCACCAAGGCACATAACGGAG 
GAAGT^ACTTTCTGTGCTGGAAAGTTGTTTACATCGCTGGAGGACAGAAATAGAAAATGAC 
ACCAGAGATTTGCAGGAAAGCATATCCAGAATCCATCGAACAATTGAATTAATGTACTCT 
GACAAATCTATGATACAAGTTCCTTATCGATTACATGCCGTTTTAGTTCACGAAGGCCAA 
GCTAATGCTGGGCACTACTGGGCATATATTTTTGATCATCGTGAAAGCAGATGGATGAAG 
TACAATGATATTGCTGTGACAAAATCATCATGGGAAGAGCTAGTGAGGGACTCTTTTGGT 
GGTTATAGAAATGCCAGTGCATACTGTTTAATGTACATAAATGATAAGGCACAGTTCCTA 
ATACAAGAGGAGTTTAATAAAGAAACTGGGCAGCCCCTTGTTGGTATAGAAACATTACCA 
CCGGATTTGAGAGATTTTGTTGAGGAAGACAACCAACGATTTGAAAAAGAACTAGAAGAA 
TGGGATGCACAACTTGCCCAGAAAGCTTTGCAGGAAAAGCTTTTAGCGTCTCAGAAATTG 
AGAGAGTCAGAGACTTCTGTGACAACAGCACAAGCAGCAGGAGACCCAGAATATCTAGAG 
CAGCCATCAAGAAGTGATTTCTCAAAGCACTTGAAAGAAGAAACTATTCAAATAATTACC 
AAGGCATCACATGAGCATGAAGATAAAAGTCCTGAAACAGTTTTGCAGTCGGCAATTAAG 
TTGGAATATGCAAGGTTGGTTAAGTTGGCCCAAGAAGACACCCCACCAGAAACCGATTAT 
CGTTTACATCATGTAGTGGTCTACTTTATCCAGAACCAGGCACCAAAGAAAATTATTGAG 
AAAACATTACTAGAACAATTTGGAGATAGAAATTTGAGTTTTGATGAAAGGTGTCACAAC 
ATAATGAAAGTTGCTCAAGCCAAACTGGAAATGATAAAACCTGAAGAAGTAAACTTGGAG 
GAATATGAGGAGTGGCATCAGGATTATAGGAAATTCAGGGAAACAACTATGTATCTCATA 
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3 001 ATTGGGCTAG AAAATTTTC AAAGAGAAAGTTATATAGATTC CTTGC TGTTC CTC ATCTGT 
3 061 GCTTATCAGAATAACAAAGAACTCTTGTCTAAAGGCTTATACAGAGGACATGATGAAGAA 
3121 TTGATATCAC ATTATAGAAGAGAATGTTTGCTAATCCTTAATTTAAAAAGGAAACAAAAA 

3241 TTCGAATCTGGAGAGGATCGAGAAGTAAACAATGGTTTGATTATCATGAATGAGTTTATT 
3301 GTCCCATTTTTGCCATTATTACTGGTGGATGAAATGGAAGAAAAGGATATACTAGCTGTA 
33 61 GAAGATATGAGAAATCGATGGTGTTCCTACCTTGGTCAAGAAATGGAACCACACCTCCAA 
3421 GAAAAGCTGACAGATTTTTTGCCAAAACTGCTTGATTGTTCTATGGAGATTAAAAGTTTC 
3481 CATGAGCCACCGAAGTTACCTTCATATTCCACGCATGAACTCTGTGAGCGATTTGCCCGA 
3541 ATCATGTTGTCCCTCAGTCGAACTCCTGCTGATGGAAG ATAA ACTGCACACTTTCCCTGA 
3601 ACACACTGTATAAACTCTTTTTAGTTCTTAACCCTTGCCTTCCTGTC ACAGGGTTTGCTT 
3 661 GTTGCTGCTATAGTTTTTAACTTTTTTTTATTTTAATAACTGCAAAAGACAAAATGACTA 
3721 TAC AGACTTTAGTCAGACTGCAGACAATAAAGCTGAAAATCGC ATGGCGCTCAGAC ATTT 
3781 TAACCGGAACTGATGTATAATCACAAATCTAATTGATTTTATTATGGCAAAACTATGCTT 
3841 TTGCCACCTTCCTGTTGCAGTATTACTTTGCTTTTATCTTTTCTTTCTCAACAGCTTTCC 
3901 ATTCAGTCTGGATCCTTCCATGACTACAGCCATTTAAGTGTTCAGCACTGTGTACGATAC 
3961 ATAATATTTGGTAGCTTGTAAATGAAATAAAGAATAAAGTTTTATTTATGGCTAC 



1 MTVEQNVLQQSAAQKHQQTFLNQLREITGINDTQILQQALKDSNGNLELAVAFLTAKNAK 
6 1 TPQQEETTYYQTALPGNDRYISVGSQADTNVIDLTGDDKDDLQRTIALSLAESNRAFRET 
121 G I TDE EQ AI S RVLE AS I AENKAC LKRT PTE VWRDS RNP YDRKRQ DKA PVGLKNVGNTC WF 
181 SAVIQSLFNLLEFRRLVLNYKPPSNAQDLPRNQKEHRNLPFMRELRYLFALLVGTKRKYV 
241 DPSRAVEILKDAFKSNDSQQQDVSEFTHKLLDWLEDAFQMKAEEETDEEKPKNPMVELFY 
3 01 GRFLAVGVLEGKKFENTEMFGQYPLQVNGFKDLHECLEAAMIEGEIESLHSENSGKSGQE 
3 61 HWFTGLPPVLTFXLSRFEFNQALGRPEKIHNKLEFPQVLYLDRYMHRNREITRIKREEIK 
421 RLKDYLTVLQQRLERYLSYGSGPKRFPLVDVLQYALEFASSKPVCTSPVDDIDASSPPSG 
481 SIPSQTLPSTTEQQGALSSELPSTSPSSVAAISSRSVIHKPFTQSRIPPDLPMHPAPRHI 
541 TEEELSVLESCLHRWRTEIEISTOTRDLQESISRIHRTIELMYSDKSMIQVPYRLHAVLVHE 
601 GQANAGHYWAYIFDHRESRWMKYNDIAVTKSSWEELVRDSFGGYRNASAYCLMYINDKAQ 
661 FLIQEEFNKETGQPLVGIETLPPDLRDFVEEDNQRFEKELEEWDAQLAQKALQEKLLASQ 
721 KLRESETSVTTAQAAGDPEYLEQPSRSDFSKHLKEETIQIITKASHEHEDKSPETVLQSA 
7 81 I KLE YARLVKL AQEDT PPETD YRLHHWVYF I QNQ APKK I I EKTLLEQFGDRNL S FDERC 
841 HNIMKVAQAKLEMIKPEEVNLEEYEEWHQDYRKFRETTMYLIIGLENFQRESYIDSLLFL 
9 01 ICAYQNNKELLSKGLYRGHDEELISHYRRECLLILNLKRKQKPILFFFLHCIKKLNEQAA 
9 61 ELFESGEDREVNNGLIIMNEFIVPFLPLLLVDEMEEKDILAVEDMRNRWCSYLGQEMEPH 
1021 LQEKLTDFLPKLLDCSMEIKSFHEPPKLPSYSTHELCERFARIMLSLSRTPADGR 
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mtSUP Suppresses a-IgM Induced NFAT- 
Luciferase Activity as a Dominant-negative Mutant 
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Catalytically Inactive USP-25(C->S) 
Blocks TCR-lnduced NFAT Activity 
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Catalytically Inactive USP-25(C->S) Does Not Affect AP-1 Activity 
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Possible Regulatory Role of USP-25 on NFAT Activity 

• USP-25 Likely Regulates the NFAT Promoter 
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